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Abstract: Copper-winged bat (Myotis formosus) is a species of Vespetilionidae (Nowak 1994, Yun et al., 2004) and
lives in East Asia, including Korea, Japan, Taiwan, southern China, the Philippines, Malaysia, northern India, and
eastern Afghanistan. Bats prefer a specific range of temperatures and humidity when they select a hibernation place.
The environments of a cave have great influences on survival of bats during hibernation, while the food supplies have
an influence on survival during active periods. Bats feed on animals, mostly insects. Copper-winged bats are
designated as IUCN Red List Vulnerable Species, and research and studies are imperative to preserve the species in
Korea, as there are not many existing studies on the species. The environment of a hibernating cave was especially
examined on the basis of preliminary studies, which found that the temperature in bat’ hibernation place was specific
to the species. In a study comparing night insects around caves with a large number of hibernating bats and caves
with a small number of hibernating bats, it was found that there were more diverse species and higher number of
insects around caves that had more hibernating copper-winged bats. As a result of correlation analysis on the body
surface temperature and cave walls temperature, Geumseong Cave, Jovicave and Seokpo Cave showed high
positive correlations (r²>0.86, p<0.01). Based on the results, this study was intended to present basic data on the
importance of hibernating caves and foods (insect fauna) for multiplication and preservation of copper-winged bats.
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Introduction
Myotis formosus is a species of bat from the Vespetilionidae
(Nowak 1994, Yun et al., 2004), and lives in East Asia
including Korea, Japan, Taiwan, southern China, the
Philippines, Malaysis, northern India, and eastern
Afghanistan (Corbert, 1978).
Bats in the temperate zones go into hibernation by
stopping daily torpor in the winter months and live on fat
reserves in the body. Hibernation terminates when a bat
arouses and hunts for food every night in the warm months
(Ransome, 1971). Since the body surface temperature of a
hibernating bat is affected by the ambient temperature in
the cave, selecting a cave best suited for hibernation is the
key to survival (Kim, 2005). Therefore, bats consider
temperature and humidity important when selecting a cave,
and the microclimatic conditions (temperature and humidity)
of the selected cave affect the consumption of fat reserves
during hibernation. Hibernation is very important for the
survival of bats on the temperate zone; thus, the selection of
a suitable cave for hibernation dictates the survival of bats
(Vonhof and Barclay, 1996).
Son et al. (1987) reported, for the first time that Korean
copper-winged bats finish mating before hibernation, and
that female bats hibernate while they hold sperms in the
genital duct. It was reported in Taiwan that 30 to 50 copper-
winged bats lived and breed in an abandoned house around
May and June (Shen and Lee, 2000).
A copper-winged bat, which has been designated as
Natural Monument No. 452 and Endangered Species Class
I, was recorded to have been captured several times in
Korea (Lee et al., 1998), and there was much interest when
a hibernating cave was discovered in Hampyeong-gun,
Jeollanam-do, in 1999. However, no scientific ecological
research has been conducted yet (Kim, 2005).
As the cave environment is critical for the survival of
copper-winged bats, the feed is a critical factor for survival
during active periods. Most carnivorous bat species eat
insects. Bats use echolocation to hunt, so they can easily
spot small insects flying in the night sky (Son and Choi,
2001).
The study found that ecological studies and research
were imperative to preserve the species as they were
designated as vulnerable species by IUCN Red List. Second,
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the environment of a hibernating cave was analyzed on the
basis of previous studies, which found that the ambient
temperature of a cave was suited to the species (Webb et al,.
1996). Third, the study tried to present basic data on
ecology and cave environment and insect fauna in the
nighttime around the cave for multiplication and preservation
of copper-winged bats; this was done by comparing caves
with more hibernating copper-winged bats and those with
fewer hibernating copper-winged bats.
Study Period and Areas
This study was conducted on abandoned mines and natural
caves throughout the nation from March to August 2009.
The selection of caves was based on Research Paper on
Distribution of Endangered Bat Species in 2007, published
by the Ministry of Environment. The caves were selected
from Area I (Hanpyeong-gun, Muan-gun, Shinan-gun in
Jeollanam-do), where there were a number of hibernating
copper-winged bats, and Area II (Chungju-si and Jincheon-
gun in Chungcheongbuk-do, Uljin-gun in Gyeongsangbuk-
do) and Area III (Donghae-si, Hwacheon-gun and
Pyeongchang-gun in Gangwon-do). Among the 17 caves
selected, 10 caves were examined by entering them (Table
1, Fig. 1). To understand the exact locations of caves and
mines, GPS and altitudes of caves were recorded (Table 2).
The natural caves are mostly limestone caves and the
abandoned mines were gold mines.
Studies were extensively conducted in July by capturing
insects with light traps near the caves around Hanpyeong-
gun (C.N. 6, 7, 8) and Geumseong Cave in Jincheon-gun
(C.N. 10), which had many hibernating copper-winged
bats, and Doksan Cave in Muan-gun (C.N. 2), which had
no hibernating copper-winged bats to understand the insect
fauna that fell prey to bats within five kilometers from a
study site at night (Table 3).
Materials and Methods
When researchers entered a cave with a lantern, they
counted the number of hibernating bats and identified the
species. 
It is difficult to distinguish the gender of most bats
species, since body colors and shapes are similar. However,
Table 1. List of selected caves and the caves for entering survey
Cave No.
C.N.
Cave Name Type Administrative name Remarks
1 Iseong Abandoned mines Muan-gun, Haeje-myeon, Manpung-ri, JN
●
2 Doksan Abandoned mines Muan-gun, Haeje-myeon, Changmae-ri, JN
○
3 Gangjeong Abandoned mines Muan-gun, Haeje-myeon, Seokyong-ri, JN
○
4 Seokpo Abandoned mines Muan-gun, Haeje-myeon, Imsu-ri, JN
○
5 Jobi Abandoned mines Sinan-gun, Jido-eup, Gamjeong-ri, JN
○
6 Yeonamsae Abandoned mines Hampyeong-gun, Daedong-myeon, Yeonam-ri, JN
●
7 Go Abandoned mines Hampyeong-gun, Daedong-myeon, Yongseong-ri, JN
●
8 Jeongchang Abandoned mines Hampyeong-gun, Daedong-myeon, Yongseong-ri, JN
●
9 Seongryu Natural caves Uljin-gun, Geunam-myeon, Gusan-ri, GN
○
10 Geumseong Abandoned mines Jincheon-gun, Jincheon-eup, Geumam-ri, CB
○
11 Soekkoji 1 Abandoned mines Chungju-si, Gageum-myeon, Changdong-ri, CB
○
12 Soekkoji 2 Abandoned mines Chungju-si, Gageum-myeon, Changdong-ri, CB
○
13 Sepori Abandoned mines Chungju-si, Sotae-myeon, Sepo-ri, CB
●
14 Cheongok Natural caves Donghae-si, Cheongok-dong, GW
○
15 Gwangcheonseon Natural caves Pyeongchang-gun, Daehwa-myeon, Gwangcheon-ri, GW
○
16 Seongae Natural caves Pyeongchang-gun, Bangrim-myeon, Gyechon-ri, GW
●
17 Hwacheon Abandoned mines Hwacheon-gun, GW
○
○: Entering survey, ●: Non-entering survey
Fig. 1. Distribution of selected caves.
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a closer look revealed that male bats have a projected
sexual organ. Additionally, it is rather easy to distinguish
female adult bats especially after giving birth to a baby,
since they have exposed teats (Son and Choi, 2001).
For a night study on insects, a screen was erected, with
mercury light installed on one side and a black light trap on
the other. Insects were collected when they flocked onto the
screen, from 19:30 to 23:30; then samples were made. After
that, insects were identified to the order, while the insects
belonging to the Lepidoptera were identified to the family.
Humidity in the cave was measured with a portable
hygrometer and thermometer (FLUKE 971 Temperature
Humidity meter). Temperatures of hibernating bats and
ambient walls were measured with a portable infrared
thermometer (FLUKE 568 IR Thermometer). SPSS (Ver.9)
was used to analyze data to find out the correlation between
body surface temperatures of the bats and temperatures of
cave walls.
Results
Location, characteristics and inside features of
caves
A closer study was conducted on three caves (C.N. 4, 5,
10), found to have the most hibernating copper-winged
bats, and two caves (C.N. 2, 3) with no hibernating bats.
Geumseong Cave (C.N. 10): Geumseong Cave is located
in Geumseonggal, Geumam-ri, Jincheon-eup, Jincheon-
gun, Chungcheongbuk-do. There is a lock on the entrance
to prevent access. It is 1.95 m high and 1.85 m wide. There
is a pool of water 0.2 to 0.7 m high that filled up to 30 m,
from the entrance. The total length of the cave is about
220 m, and it is composed of one main passage, two seal
caves, and two vertical shafts (Fig. 2). In the neighboring
vegetation, the dominant species are Quercus aliena and
Quercus serrata. There are rice paddies, pepper fields and
Ginseng fields in front of the entrance, and Juniperus
chinensis, Zelkova serrata, Diospyros kaki, bamboos, Abies
holophylla and Thuja orientalis are scattered around.
Jobi Cave (C.N. 5): The cave is located in Jido-eup, Sinan-
gun, Jeollanam-do. There was no lock to the entrance. The
entrance is 1.67 m high and 1.98 m wide. The cave is filled
with water 1.2 m high, from the entrance to 40 m in, and
0.1 to 0.3 m high, to 50 m in. The water-filled area extends
to about 30 m during the rainy season. The cave was 352 m
in deep, and is composed of a main passage and three seal
caves (Fig. 3). The cave is located at the foot of the
mountains, and its entrance faces southeast. In the neighboring
vegetation, the dominant species are Antipathes japonica
Table 3. GPS information and altitude of the study site for nocturnal insecta 
C.N. Date Collecting Site GPS Alt.(m)
2 1 July 09 Muan-gun, Haeje-myeon, Changmae-ri, JN N35
o
03'41.0'' E126
o
17'38.5'' 59
6, 7, 8 2 July 09 Hampyeong-gun, Daedong-myeon, Seoho-ri, JN N35
o
07'12.2'' E126
o
33'17.2'' 85
10 15 July 09 Cheonan-si, Dong-myeon, Deokseong-ri, CN N36
o
48'36.1'' E127
o
22'04.1'' 177
Table 2. GPS data and altitudes of the caves
C.N. GPS Alt. (m)
1 N35
o
06'43.3'' E126
o
19'21.6'' ·
2 N35
o
03'41.0'' E126
o
17'38.5'' 59
3 N35
o
06'57.1'' E126
o
15'58.3'' 52
4 N35
o
06'27.3'' E126
o
16'03.6'' 38
5 N35
o
04'29.9'' E126
o
10'46.7'' 18
6 N35
o
07'45.5'' E126
o
32'11.5'' ·
7 N35
o
05'47.9'' E126
o
32'17.2'' ·
8 N35
o
05'05.5'' E126
o
32'05.6'' ·
9 N36
o
57'11.7'' E129
o
22'53.8'' 20
10 N36
o
49'17.6'' E127
o
22'37.0'' 148
11 N36
o
59'17.8'' E127
o
53'12.7'' 96
12 N36
o
59'17.8'' E127
o
53'12.7'' 96
13 N37
o
08'23.5'' E127
o
49'59.2'' 149
14 N37
o
30'50.7'' E129
o
06'42.0'' ·
15 N37
o
31'05.6'' E128
o
27'08.2'' 407
16 N37
o
29'15.0'' E128
o
20'28.6'' ·
17 N38
o
04'11.1'' E127
o
46'42.0'' 273
Fig. 3. C.N. 5 Site of entrance
Fig. 2. C.N. 10 Locks and leachate at the entrance
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and a small colony of pampas grass, and weed-grown
fallow are in front of the entrance. Wet land was formed,
and there are boggy plants growing in the weed-grown
fallow. Lonicera japonica, Smilax china, Rosa multoflora,
Lespedeza bicolor, Eurya japonica and Toxicodendron
vernicifluum are distributed, and the front of the cave
borders on a water channel adjacent to farming land.
Seokpo Cave (C.N. 4): Seokpo Cave is located at the foot
of the mountains behind the village in Seokyong-ri, Haeje-
myeon, Muan-gun, Jeollanam-do. There is no lock to the
entrance, and the cave is 0.75 m high and 1.1 m wide. The
cave stretches 116 m, and has a main passage and 4 seal
caves. There is a wide farming land around the cave, where
cabbage, winter cabbage and onion were growing.
Gangjeong Cave (C.N. 3): The cave is located in
Seokyong-ri, Haeje-myeon, Muan-gun, Jeollanam-do. There
is no lock to the entrance. The entrance is 1.6 m high and
2.25 m wide. The cave is 100 m deep, and has two seal
caves (crossed caves). The entrance faces the graveyard
situated at the foot of the eastern slope. The dominant
species of plants are sea pine trees, and the entrance is
linked to the drain ditch.
Doksan Cave (C.N. 2): The cave is located southwest of
Cheonmasan (Mt.) in Changmae-ri, Haeje-myeon, Muan-
gun, Jeollanam-do. There is no lock to the entrance. The
entrance is 1.75 m high and 1.7 m wide. The cave is 25 m
deep, and is a vertical shaft. Mostly sea pine trees are
distributed around, and Smilax china, Eurya japonica and
Stephanandra incisa are growing in the neighborhood.
Calculating the number of hibernating bats
The number of hibernating bats was counted in eleven
caves from March to May 2009 (Table 5). In C.N. 10, 39
copper-winged bats were observed; 12 in C.N. 5 and 9 in
C.N. 4 (Fig. 4). Hibernating copper-winged bats were
observed only in four caves out of 10 caves studied. In C.N.
10, 120 greater horseshoe bats (Rhinolophus ferrumequinum)
were observed and 55 in C.N. 17. The greater horseshoe
bats were spotted in eight caves out of eleven caves studied.
In C.N. 5, 102 daubenton’s bat (Myotis daubentoni) were
observed and 2 common long-eared bats (Plecotus auritus)
and great tube-nosed bat (Murina leucogaster) were found
in C.N. 17.
Ratio of female and male copper-winged bats
In C.N. 10, the gender of 33 copper-winged bats out of 39
were determined by looking at the external genital organs
with naked eyes. Six bats were excluded because they were
hanging so high on the ceiling that it was impossible to
determine their genders (Fig. 5). Among 33 individuals,
male bats numbered 28, while female bats numbered 5.
In C.N. 5, genders of 12 hibernating copper-winged bats
were determined; 10 male bats and 2 female bats were
hibernating.
In C.N. 4, genders of 9 hibernating copper-winged bats
were determined; 8 male bats and 1 female bat were
hibernating (Table 6).
Table 4. Features and interior site of the cave
C. N.
Direction of
entrance
Cave type
Cave entrance
(Height/width)
Cave length
Lockup of
cave entrance
Leachate of
cave entrance
2 SW Vertical cave 1.75/1.7 m About 25 m
× ×
3 NW Two Seal caves 1.6/2.25 m About 100 m
× ×
4 SW Four Seal caves 0.75/1.1 m About 116 m
× ×
5 SE Three Seal caves 1.67/1.98 m About 352 m
× ○
10 NE
Two Seal caves
Two Vertical caves
1.95/1.85 m About 220 m
○ ○
Table 5. No of hibernating bats by cave
C.N.
Copper-winged Bat
(Myotis formosus)
Greater Horseshoe Bat
(Rhinolophus ferrumequinum)
Daubenton’s Bat
(Myotis daubentoni)
Common Long-eared Bat
(Plecotus auritus)
Great Tube-nosed Bat
(Murina leucogaster)
2 · 25 · · ·
3 · 12 · · ·
4 9 9 · · ·
5 12 About 22 About 102 · ·
9 · · · · ·
10 39 About 120 · · ·
11 · 5 · · ·
12 · · · · ·
14 · · · · ·
15 · 6 · · ·
17 1 About 55 · 2 1
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The ratio of female and male bats was 1:10 to 1:40 in
previous studies (Son and Choi, 2001), but this study found
the ratio to be 1:5 to 1:8, as shown in Table 6, making the
average ratio (1:5.75) more balanced.
Study on night insects around caves where copper-
winged bats were hibernating
For the study, a night screen was erected, with mercury
light on one side and a black light on the other. Collection
of insects that flocked to the screen was carried out from
19:30 to 23:30, then samples were made. After that, the
insects were identified up to the order, while insects
belonging to the Lepidoptera were identified to the family.
Individuals were counted (Tables 7-9).
As a result, 230 individuals of 87 species were observed
in C.N. 2; the largest order was Noctuidae, to which 73
individuals belonged. In C.N. 6, 7, 8, 237 individuals of
123 species were spotted, the largest order being Noctuidae,
to which 53 individuals belonged. In C.N. 10, 447
individuals of 247 species were observed, the largest order
being Noctuidae, to which 94 individuals belonged. 
From the result, one can see that caves with many
copper-winged bats hibernating showed more diverse
insect fauna and more individuals of insects.
Measurement of temperatures and humidities of
hibernating caves, and body surface temperature of
copper-winged bats
The temperatures, humidities, and body surface
temperatures of bats and temperatures of cave walls with
bats were measured in caves (C.N. 4, 5, 10), where many
copper-winged bats were found (Table 10, Fig. 6).
Fig. 4. A hibernating copper-winged bat (C.N. 4, 23 Apr, 2009)
Fig. 5. External genital organs of male copper-winged bat (C.N. 5, 22
Apr, 2009)
Table 6. Ratio of female and male copper-winged bats
C. N. Total individual Number of female and male individuals Female Male Female : Male
4 9 9 1 8 1 : 8
5 12 12 2 10 1 : 5
10 39 33 5 28  1 : 5.6
Total 60 54 8 46  1 : 5.75
Table 7. Study on insect fauna in C.N. 2 (1 July 2009)
No. Order Species Individuals
1
Diptera(파리목)
3 7
2
Coleoptera(딱정벌레목)
27 51
3
Hemiptera(노린재목)
9 15
4
Hymenoptera(벌목)
2 2
5
Orthoptera(메뚜기목)
2 2
6
Odonata(잠자리목)
1 2
7
Lepidoptera(나비목)
43 151
Total 87 230
No. Lepidoptera (Family) Individuals
1
Arctiidae(불나방과)
8
2
Geometridae(자나방과)
10
3
Pyralidae(명나방과)
20
4
Lymantriidae(독나방과)
8
5
Teneidae(곡식좀나방과)
3
6
Cossidae(굴벌레나방과)
7
7
Noctuidae(밤나방과)
73
8
Tortricidae(잎말이나방과)
4
9
Crambidae(포충나방과)
1
10
Yponomeutidae(집나방과)
2
11
Sphingidae(박각시과)
12
12
Noctodontidae(재주나방과)
2
13
Saturniidae(산누에나방과)
1
Total 151
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From the results, one can see that body surface
temperatures of hibernating copper-winged bats wera 0.40~
0.54 higher than cave wall temperatures. The average
humidity of C.N. 10, located in Jincheon-gun, Chung-
choengbuk-do, was 84.29%. Though C.N. 5 in Sinan-gun
and C.N. 4 in Muan-gun were also studied during the same
period, the body surface temperatures of copper-winged
bats were 1.88 higher in C.N. 5. The temperature of the
cave walls with bats was 1.87 higher in C.N. 5. The
difference between body surface temperatures was similar
to the difference between cave walls temperatures. SPSS
was applied to understand the correlation between the body
surface temperature and the temperature of cave walls. C.N.
10 (r²=0.97, P<0.001), C.N. 5 (r²=0.86, P<0.01) and C.N. 4
(r²=0.99, P<0.001) showed high positive correlations.
For seasonal changes in the number of hibernating
copper-winged bats in C.N. 10, 39 individuals were
recorded on 24 March 2009; 37 on 7 May 2009; 9 on 2 June
2009; 8 on 4 June 2009; 7 on 5 June 2009; and no
individual on 30 June 2009 (Fig. 7).
Table 8. Study on insect fauna in C.N. 6, 7, 8 (2 July 2009)
No. Order Species Individuals
1
Diptera(파리목)
3 6
2
Coleoptera(딱정벌레목)
24 33
3
Hemiptera(노린재목)
17 32
4
Hymenoptera(벌목)
8 11
5
Orthoptera(메뚜기목)
1 2
6
Ephemeroptera(하루살이목)
1 1
7
Trichoptera(날도래목)
5 5
8
Lepidoptera(나비목)
64 183
Total 123 273
No. Lepidoptera (Family) Individuals
1
Arctiidae(불나방과)
17
2
Geometridae(자나방과)
27
3
Pyralidae(명나방과)
35
4
Lymantriidae(독나방과)
4
5
Teneidae(곡식좀나방과)
5
6
Cossidae(굴벌레나방과)
4
7
Noctuidae(밤나방과)
53
8
Tortricidae(잎말이나방과)
7
9
Crambidae(포충나방과)
2
10
Yponomeutidae(집나방과)
1
11
Sphingidae(박각시과)
22
12
Noctodontidae(재주나방과)
1
13
Gelechiidae(뿔나방과)
2
14
Gracillariidae(가는나방과)
2
15
Limacodidae(쐐기나방과)
1
Total 183
Table 9. Study on insect fauna in C.N. 10 (15 July 2009)
No. Order Species Individuals
Diptera(파리목)
4 5
Coleoptera(딱정벌레목)
22 92
Hemiptera(노린재목)
12 21
Hymenoptera(벌목)
6 9
Orthoptera(메뚜기목)
9 12
Odonata(잠자리목)
1 1
Ephemeroptera(하루살이목)
2 5
Trichoptera(날도래목)
2 6
Lepidoptera(나비목)
189 326
Total 247 477l
No. Lepidoptera (Family) Individuals
Arctiidae(불나방과)
10
Geometridae(자나방과)
44
Pyralidae(명나방과)
66
Lymantriidae(독나방과)
11
Tineidae(곡식좀나방과)
3
Noctuidae(밤나방과)
94
Tortricidae(잎말이나방과)
6
Crambidae(포충나방과)
1
Sphingidae(박각시과)
30
Limacodidae(쐐기나방과)
12
Noctodontidae(재주나방과)
25
Saturniidae(산누에나방과)
2
Pterophoridae(털날개나방과)
1
Zygaenidae(알락나방과)
2
Drepanidae(갈고리나방과)
15
Bombycidae(누에나방과)
2
Brahmaeidae(왕물결나방과)
1
Stathmopodidae(감꼭지나방과)
1
Total 326
Table 10. Temperature of cave walls and body surface temperature of copper-winged bats
No.
C.N. 4 (23 April 09) C.N. 5 (22 April 09) C.N. 10 (2 June 09)
B.T. (
o
C) W.T. (
o
C) B.T. (
o
C) W.T. (
o
C) B.T. (
o
C) W.T. (
o
C)
1 11.7 11.4 13.5 13.1 10.4 10.1
2 11.6 11.3 13.6 13.3 11.2 10.6
3 12.1 11.7 13.8 13.2 11.1 10.7
4 11.9 11.4 13.6 13.1 11.3 11
5 13.1 12.3 14.1 13.7 12.5 11.9
6 11 10.9 14.1 13.8 13.0 11.9
7 · · · · 12.5 12.0
Average 11.90 11.50 13.78 13.37 11.71 11.17
*B.T.; Body surface temperature, W.T.; Wall temperature
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Discussion
In previous studis on Myotis formosus (copper-winged
bats), Natural Monument No. 452, the gender ratio of
copper-winged bats was highly unbalanced, with 1:10 to
1:40 (Son and Choi, 2001). However, the ratio turned out to
be more balanced, with 1:5.57 in the study. Continuous
studies of caves and bats are necessary to gain more
accurate data on gender ratios of copper-winged bats.
Studing on night insect fauna in July around caves (C.N.
6, 7, 8, 10) with many hibernating copper-winged bats and
those (C.N. 2) with no hibernating copper-winged bats, 273
individuals of 123 species from 8 orders were observed in
C.N. 6, 7, 8 and 477 individuals of 247 species within 8
orders in C.N.10, while 230 individuals of 87 species from
7 orders were found in C.N. 2 in Muan-gun. The study
found that there are more insect species and individuals
around caves where more copper-winged bats were
hibernating. Additional studies are required to gain data on
insect fauna in August and September to include the active
and feeding periods, so identifications up to the species will
be made to gain more accurate data.
The presence of leachate outside of C.N. 10 and C.N. 5
with more hibernating copper-winged bats helps to
maintain humidity in the cave and to prevent other land
animals from accessing the caves. Therefore, leachate was
presumed to be helpful for the hibernation of copper-
winged bats. The study showed that all copper-winged bats
in C.N. 10 awoke and went into active period from June 5
to June 30. The correlation analysis for body surface
temperatures of bats and temperature of cave walls, C.N. 10
(r²=0.97, P<0.001), C.N. 5 (r²=0.86, P<0.01), and C.N. 4
(r²=0.99, P<0.001) showed high positive correlation, which
sheds some light onto the correlation between temperatures
and humidities of the hibernating caves. This can be
explained by the fact that the cave wall temperatures have a
great influence on maintaining the body surface temperature
of bats.
For multiplication and preservation of copper-winged
bats, the protection of caves and continued monitoring are
required, in addition to constant and thorough studies on the
species.
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